Abstr act. the multispectral imaging used in identification of Chinese medicine slices (CMS) can identify the authenticity of CMS and evaluate their quality by comparing the characteristic spectral curve from spectral cube. In order to apply multispectral imaging to actual application of CMS identification. Automatically extracting the region of interest (ROI) is necessary. A new algorithm for image segmentation is presented. A mask exactly extracting RIO of the multispectral images is generated by the computer automatically by employing the method. Multispectral imaging experiments with American ginseng and pilose antler were conducted, and the result showed more than 95% of the ROI was extracted using the new algorithm for image segmentation.
sample. Multispectral imaging was originally developed for remote sensing applications [4] but has since found application in diverse fields such as environment, telemetry, agriculture and other fields [5] [6] [7] . The technology has following advantages: without pre-treat, rapid, real-time detection, non-destructive and repeatable. So it has been a technology with strong vitality and attractive. A series of exploratory studies have been conducted about different kinds of CMS by our research group [8] [9] [10] , and the results show that the multispectral imaging can be used for CMS identification.
Application software, which can automatically process the multispectral data, is required, in order to make multispectral imaging technology can be applied in CMS identification. When multispectral images are selected, the software can automatically complete data calculation and draw the characteristic spectral curve. Among the data processing of the software, selecting the region of interest (ROI) in multispectral images is very important. It can directly affect the characteristic spectral curve, which has a large influence over the accuracy of identification results.
Segmentation method based on the fixed threshold can not meet the needs of automatic segmentation, because the spectral images are very different for different CMS. Filter and pixel location spectrometry [11] can not select ROI accurately, adaptive region growing segmentation method [12] depends on the manual operation on selection growth threshold, and it is difficult to realize automation in data processing. A new algorithm for image segmentation is presented in this paper. It has a strong adaptive ability and can extract ROI of different multispectral images automatically.
2 Multispectr al imaging system and exper iments
Multispectral imaging system
The multispectral imaging measurement system was self-designed [13] . It is composed of the light source, a light source filter, a liquid crystal tunable filter (LCTF), the controller of LCTF, lens, CMOS sensor, data acquisition card and data processing software. The ray path of the testing system is shown in Fig. 1 . 
Experiments
The multispectral imaging experiment is performed employing the apparatus depicted in Fig.2 American ginseng and pilose antler are chosen in our experiment.
The samples are put on the underlay directly without any pre-treatment. Single channel, continuous spectrum scan was used in the detection process. The working wavelength of LCTF is from 400nm to 720nm, which is controlled by the controller of LCTF. The wavebands from 400nm to 680nm are chosen in our experiment. The two adjacent frames interval is 5 nm. The spectral resolution is up to 0.5 nm. The CMOS imaging camera was adjusted so that the focal plane coincided with the surface of the test samples at 550nm waveband. The CMOS camera was set to continuous mode with the exposure time of 1000ms, which was synchronized with spectral scanning time, and then the fluorescence images of the test sample were acquired at the whole wavebands. The captured images were stored in the computer with jpg format. A spectral cube of the test sample, formed by 57 frame spectral images, can be obtained in one test. Fig.3 is the spectral cubes of American ginseng and pilose antler. is the biggest light intensity among the 57 frame images.
The selection of ROI is the key to data processing. In order to achieve automatic analysis in multispectral imaging, an automatic selection of ROI method is now presented. It can be performed by the following steps: i. Image difference. In order to enhance the characteristics of ROI and reduce background noise, two images with the maximum gray value and two images with the minimum gray value are chosen. The difference image can be written as: is differential result. The difference image of pilose antler is illustrated in Fig. 4 . Namely, the background noise is eliminated. ii. Blurring the difference image. The edge of the ROI in the spectral image of pilose antler is not particularly obvious and there is some dark area in the ROI. In order to automatically choose ROI by the computer, fuzzy processing of the difference image is necessary. Gauss filter is employed and the size of filter window is 5ⅹ5. Fig. 4 (d) is the blurring imaging of (c).
iii. The threshold determination. Since the distribution of gray values for different spectral images are not identical, the threshold, used to select the ROI, is not possible to set a fixed value. The histogram statistics method is employed to achieve self-adaptive selection of ROI for various spectral images. Gauss filter is also used in the processing. The formula is written as: The whole extracting process of ROI is shown in Figure 7 . 
Characteristic Spectral Curve
The ROI of every image in the spectral cube can be obtained by multiplying the mask. Calculate the average light intensity of the corresponding pixel in ROI and to normalize them according to equation (1) , then the characteristic spectral curve and the normalized characteristic spectral curve of the samples can be obtained. Figure 8 shows the characteristic spectral curve of American ginseng and pilose antler. 
Conclusion
Multispectral imaging is an emerging technology with strong vitality and attractive, and has been used in environment, telemetry, agriculture and other fields. In recent years, this technology is being applied in CMS identification. Extraction of ROI is crux for multispectral imaging to be practically applied in CMS identification. In order to obtain an optimal characteristic spectral curve, different methods for extracting ROI should be employed for different spectral images, but the methods are not fit for real time data analysis. Therefore, a new algorithm for image segmentation is presented. A mask exactly extracting RIO of the multispectral images is generated by the computer automatically by image difference, blurring difference image and threshold determination. The process of the determination of the automatically extracting RIO is described in detail. And multispectral imaging experiments with American ginseng and pilose antler were conducted and more than 95% of the ROI was extracted employing the new algorithm for image segmentation.
